Objective: To investigate, by use of the Amplicor PCR in a routine setting, the recovery rate of Chlamydia trachomatis in ano-rectal and pharyngeal swab samples obtained from males and females attending an STD clinic in relation to sexual practices, symptoms, and signs. Design: Data regarding sexual practices, and symptoms and signs related to the rectum and pharynx, were obtained from 196 females and 208 males, including 31 homosexuals and eight bisexuals. Swab samples were obtained from the urethra, rectum, and pharynx from all the patients. An additional endocervical swab sample was obtained from the females. Methods: All samples were analysed by the Amplicor PCR (Roche). Setting: Rudolph Bergh's Hospital, a clinic for sexually transmitted diseases situated in the centre of Copenhagen, Denmark. Results: The overall prevalence of urogenital C trachomatis infection was 9.2% (37/404). The specificity of the Amplicor PCR was 100% for both ano-rectal and pharyngeal swab samples. In females three (13%) of the 23 infections were detected only by testing an ano-rectal or throat swab sample. In homosexual males two (67%) of three infections were detected only by the anorectal swab sample. Ano-rectal intercourse without use of condom was reported by 44% of females and by 52% of homosexual males. Fellatio without condom use was reported by 91 % of females, and 80% of heterosexual males practised cunnilingus. Pharyngeal infection, however, occurred only in females, and the presence of pharyngeal symptoms or signs seemed predictive for pharyngeal C trachomatis infection, for which the time of incubation or colonisation exceeded 3 months. The presence of ano-rectal signs or symptoms was not predictive for an ano-rectal C trachomatis infection. Conclusion: The Amplicor PCR can be used on ano-rectal and pharyngeal swab samples. Anorectal swab samples should be obtained in females and homosexual males at high risk of being infected. Pharyngeal samples should be taken in females at high risk of being infected, especially when pharyngeal signs or symptoms are present.
Introduction
Chlamydia trachomatis is the leading cause of bacterial sexually transmitted diseases. The organism is detected in urethral or endocervical swab specimens in about 10% of patients attending sexually transmitted disease clinics. ' The infection is often asymptomatic,' 2 and may cause serious complications.' But if recognised it is easily treated with a single dose of azithromycin. 4 Sensitive diagnostic tests such as the DNA amplification tests are therefore needed.
In addition to effective diagnostic tests, effective examination of patients is also needed in order to obtain epidemic disease control and to avoid reinfection. This may include examination of potentially C trachomatis infected anatomical sites that may be overlooked when only samples from the urethra and endocervix are analysed-that is, examination of the ano-rectal and pharyngeal region may increase the diagnostic efficacy.
By use of cell culture, C trachomatis has been recovered from the pharynx in 3.5%5 of examined females, and from the rectum in 5%5 and 4-8%6-10 of females and homosexual males, respectively. The sensitivity of the polymerase chain reaction (PCR) is theoretically superior to that of cell culture, and use of PCR may therefore increase the recovery rate of C trachomatis from ano-rectal and pharyngeal swabs. PCR has been used on ano-rectal and pharyngeal samples in only a few studies. Workowski et all' examined ano-rectal swab samples from 20 C trachomatis infected females and found 13 All analyses for C trachomatis DNA were performed consecutively in a routine setting at the Department of Clinical Microbiology, Bispebjerg Hospital, Denmark, by use of the Amplicor Chlamydia trachomatis PCR according to the manufacturer's instructions for swab samples. The PCR testing was performed twice a week, so the maximum storage for samples was 4 days, during which period they were refrigerated. All PCR positive samples were retested by use of the unfrozen prepared sample material in the next routine PCR runthat is, within 4 days.
Swab samples for detection of Ngonorrhoeae were obtained from the endocervix, urethra, rectum, and tonsils; they were analysed by conventional culture methods.
SPECIFICITY OF PCR ON SWAB SAMPLES OBTAINED FROM RECTUM AND PHARYNX
Ano-rectal swab samples obtained from heterosexual males comprised the group in which the specificity of PCR on rectal samples was assessed. Pharyngeal swab samples from males who did not report cunnilingus, and pharyngeal swab samples from females who did not report fellatio, comprised the group in which the specificity of PCR on pharyngeal samples was assessed.
DEFINMON OF INFECTION
A patient was considered infected with C trachomatis if a swab sample was repeatedly positive by the Amplicor PCR.
STATISTICS
The x2 test or Fisher's exact test were used, as appropriate, for categorical data.
ETHICS
The study was approved by the local ethics committee of Copenhagen and Frederiksberg's county council.
Results

SPECIFICITY OF THE PCR ON THE ANO-RECTAL AND THROAT SWAB SAMPLES
The ano-rectal swab sample was negative in all 169 heterosexual males (table 1) . Thus, the specificity of ano-rectal swab samples was considered to be 100%.
The pharyngeal sample was negative in all 17 women who had never practised fellatio and in all 33 heterosexual males who had never practised cunnilingus, and the specificity of pharyngeal samples was thus assumed to be 100%. Only three of the 75 females with a previous C trachomatis infection were currently infected, compared with 20 of the 121 females with no known previous C trachomatis infection (p = 0-01, Fisher's exact test) (table 2). Within the 3 months before examination, 14 females had been partners of a male with a proved C trachomatis infection. Of these 14 females, six (43%) were infected (table 2). Only eight females reported more than five different partners during the previous 6 months, and only one of them was infected with C trachomatis (data not shown). Urogenital symptoms were reported by 95 females, of whom nine were C trachomatis positive (10.5%). Fourteen females had mucopurulent cervicitis, only four of whom (28 6%) had a C trachomatis infection. All four females had positive endocervical swab samples (data not shown).
Eighty six (44%) of the 196 females reported ano-rectal intercourse without condom use, and 27 (14%) had practised this within the 3 months before inclusion. Of these 86 females, four had a positive ano-rectal swab sample (table 2) . But among the 110 females who had never practised unprotected ano-rectal intercourse, seven had a positive ano-rectal swab sample. Neither ano-rectal symptoms nor ano-rectal signs were predictive for a positive ano-rectal swab sample (data not shown).
Fellatio without condom use was reported by 179 (91%) of whom three had a positive pharyngeal swab sample. These three patients had not practised unprotected fellatio within the 3 months before the examination ( gonorrhoeae, and she was also positive for C trachomatis. Two males had positive cultures from the urethra. Both were homosexual and negative for C trachomatis. All ano-rectal and pharyngeal samples were negative for N gonorrhoeae.
Discussion
Our study demonstrates that the Amplicor PCR can be used on pharyngeal and ano-rectal swab samples; by including these samples, the diagnostic efficacy for detecting C trachomatis infection was increased among females and homosexual males attending an STD clinic.
Compared with studies in which cell culture was the detection method, our recovery rates of ano-rectal infections in females and homosexual males, 5.6% and 6.5%, respectively, was somewhat lower than could be expected by use of the more sensitive PCR technique.6-10 This could be due to a lower prevalence of C trachomatis infection in our population than in the populations studied by cell culture. There may also be a difference between the serotypes in the studied populations, since C trachomatis serovar F has revealed fewer ano-rectal infections in females, compared with other serotypes. 17 Furthermore, inhibitors of the polymerase activity of the PCR may be present in the ano-rectal (and pharyngeal) swab samples, thereby giving a suboptimal sensitivity of PCR. In our study, however, we chose to evaluate the diagnostic performance of a commercially available PCR in a routine setting, and evaluation of inhibition was therefore not obtainable. An alternative procedure to evaluate the presence of inhibition could be to dilute specimens. However, if a sample contains a low copy number of Chlamydia organisms and a dilution is performed, the concentration of Chlamydia in the diluted sample may become lower than the detection limit of the test system and the result may still be negative despite the presence of Chlamydia DNA in the original sample. Thus, the activity of inhibitors may outweigh the number of organisms in the sample. In addition, testing for inhibition by dilution in a routine setting will have to be comprehensive since all specimens testing negative have then to be diluted and retested (that is, two or even more PCR tests should be performed on all negative specimens). New commercially available DNA amplification systems with an internal control may answer the questions concernig inhibition.
Ano-rectal swab samples were positive both in females who practised unprotected ano-rectal intercourse and in females who did not. Knowing, from the 169 negative ano-rectal swab samples obtained from heterosexual males, that PCR has a high specificity on anorectal swab samples, the positive ano-rectal swab samples from females who had never been at risk may indicate auto-inoculation into the ano-rectal mucosa or colonisation of the ano-rectal region by C trachomatis DNA. The latter explanation can be seen in the light of the fact that urine can be used to detect isolated endocervical infections. 16 Despite the high frequency of unprotected ano-rectal intercourse among females and homosexual males, no correlation between symptoms and/or signs and ano-rectal infection was found. This is in agreement with the findings of Munday et al,9 who studied a population of homosexual males.
Three pharyngeal infections were found among females practising unprotected fellatio, but none was found among males practising cunnilingus. Although 
